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Abstract

Objective—To identify clinical and serologic correlates of cutaneous ulcers in dermatomyositis 

(DM).

Methods—We retrospectively examined a cohort of 152 DM patients. We compared the features 

of patients with ulcers to those without ulcers using chi-square or Fisher’s exact tests and used 

univariate and multivariate logistic regression models to assess the association between ulcers and 

clinical features such as malignancy, interstitial lung disease (ILD), and amyopathic disease.

Results—Forty-three patients (28%) had cutaneous ulcers. Nearly half the patients had ulcers 

present in more than 1 location: 24 (56%) had ulcers over the extensor surfaces of joints, 18 (42%) 

at the digital pulp or periungual areas, and 25 (58%) had ulcers located elsewhere. In univariate 

analysis ulcers were associated with Asian race, but not with other clinical and demographic 

features, including malignancy or ILD. In multivariate analysis ulcers were significantly 

associated with anti–melanoma differentiation gene 5 (anti-MDA5) antibodies (odds ratio 10.14, 

95% confidence interval 1.95–52.78, P = 0.0059) and this was greatest for ulcers located at the 

digital pulp. In patients with cutaneous ulcers, ILD risk was specifically increased only in patients 

with anti-MDA5+ antibodies.

Conclusion—We confirmed the strong association between anti-MDA5 antibodies and 

cutaneous ulcers, with the novel finding that the association of cutaneous ulcers with ILD depends 
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upon the presence of anti-MDA5 antibodies. DM patients who display this cutaneous phenotype 

should undergo appropriate evaluation for ILD.

INTRODUCTION

Dermatomyositis (DM) is a systemic autoimmune disease that affects the muscles and skin. 

Internal malignancy affects approximately 25% of DM patients (1), while interstitial lung 

disease (ILD) can occur in up to 50% of patients (2). The skin manifestations of DM are 

heterogeneous, and include macular erythema, papules and plaques, nodules, and skin 

ulceration (3). Skin disease can lead to substantial morbidity (4). Given the wide variety of 

patterns of cutaneous involvement and the fact that the skin is readily examined, careful 

observation of particular cutaneous manifestations may provide the opportunity to classify 

DM patients with regards to their systemic risk factors at the time of the physical 

examination. Despite this, the correlation between various cutaneous features and systemic 

manifestations has not been well studied.

Cutaneous ulcers have been reported in 3–19% of DM patients (1,5–7). They are associated 

with significant pain and disability and are at risk for secondary infection. Ulcers may also 

portend a poor prognosis for disease control, as they have been associated with increased 

resistance of both skin and muscle disease to immunosuppressive therapies (8,9). Cutaneous 

ulcerations in DM patients vary with regards to location and severity. Common locations for 

ulcers in DM patients include extensor surfaces overlying joints (particularly over the 

fingers, elbows, and knees), lateral nailfolds or digital pulp, and sun-exposed areas such as 

the anterior chest and ear helix. There are multiple potential factors involved in ulcer 

development in DM, including vasculopathy, vasculitis, excessive inflammation at the 

interface between the dermis and epidermis, or excoriation in response to pruritus.

Few large-scale studies have examined the systemic significance of cutaneous ulcerations in 

DM patients. Interestingly, several small studies have demonstrated a correlation between 

cutaneous ulcerations and internal malignancy (1,10,11). Studies in Asian populations have 

found an association between cutaneous ulceration and lung disease; specifically, the 

association was found between pneumomediastinum (6,11) as well as poorer long-term 

survival (7), the latter largely due to rapidly progressive lung disease.

Autoantibodies in patients with connective tissue diseases tend to be mutually exclusive and 

are associated with certain clinical features. Several DM-specific autoantibodies have been 

identified in recent years, including the antibody to melanoma differentiation–associated 

gene 5 (MDA5) (13). Anti-MDA5 antibodies have been associated with mild (or absent) 

muscle inflammation as well as a high frequency of ILD (14,15). We have previously 

described that patients with anti-MDA5 antibodies have a characteristic cutaneous 

phenotype that includes mucocutaneous ulcers, alopecia, and palmar papules (16). However, 

it is unclear if ulceration is associated with any of the other DM-specific autoantibodies.

In this study we examined the association between the presence and location of cutaneous 

ulceration in DM with internal organ complications such as malignancy and ILD, as well as 

all of the major DM-specific autoantibodies that have recently been described.
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PATIENTS AND METHODS

We retrospectively examined a cohort of 152 DM patients seen in the Stanford University 

interdisciplinary rheumatology-dermatology clinic from July 2004 through April 2013. 

Patients were only included if they had a diagnosis of definite DM based on the criteria of 

Bohan and Peter (17), or in the case of clinically amyopathic patients, if they had the 

characteristic rash of DM as defined by Sontheimer (3). Clinically amyopathic patients were 

defined as those patients with the characteristic rash of DM for at least 6 months without 

clinical weakness attributable to inflammatory myopathy or elevation of muscle enzymes 

>20% over the upper limit of normal at any time (3,18). All patients had skin biopsy 

findings consistent with DM. Clinical data were collected during routine medical care. A 

patient was considered positive for a given clinical feature if it was present at any time 

during their disease course, and these features may have preceded or followed the time of 

blood draw for antibody analysis (see below). ILD was defined as evidence of fibrosis or 

ground-glass opacities on computed tomography of the chest in the absence of infection. 

Age-appropriate cancer screening and/or computed tomography of the chest, abdomen, and 

pelvis were performed in all patients at least once either at presentation to our clinic or 

during followup. All malignancies were confirmed by tissue diagnosis. Patients were 

considered to have cancer-associated DM if they had a diagnosis (or specific signs) of 

malignancy (excluding nonmelanoma skin cancer) within 3 years of the onset of the first 

DM symptom. Anatomic location of cutaneous ulcerations was defined as ulcerations over 

joints (Gottron’s papules, knees, or elbows), ulcerations of the digital pulp or periungual 

region, and ulcers elsewhere on the body, including those in sun-exposed areas.

Determination of autoantibodies

Patients generally had plasma collected for antibody analysis at their initial visit to Stanford, 

which was performed at a mean ± SD time of 3.7 ± 4.2 years following their diagnosis. 

Assays to determine the presence of circulating autoantibodies were performed as previously 

described (19).

Statistical analysis

We compared the features of patients with ulcers to those without ulcers using Student’s t-

test for age and chi-square or Fisher’s exact tests where appropriate for others. We used 

univariate and multivariate logistic regression models to assess the association between 

cutaneous ulcers and clinical features. Corresponding interactions terms were also 

examined. All P values were 2-sided, with P less than 0.05 considered statistically 

significant. Analyses were performed using SAS (version 9.4).

RESULTS

The clinical features of our cohort are shown in Table 1. Our adult DM cohort is typical in 

being mostly female (71%) and middle-aged (mean ± SD 49.5 ± 14.98 years). Mean ± SD 

disease duration at the time of the most recent followup visit was 5.35 ± 4.41 years. 

Approximately 14.5% of patients had malignancy-associated DM and 19.1% had ILD. 

Forty-three patients (28%) had cutaneous ulcers (Table 1). Of the patients with ulcers, 24 
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(56%) had ulcers over the Gottron’s papules and extensor surfaces, 18 (42%) at the digital 

pulp or periungual areas, and 25 (58%) had ulcers located elsewhere (Figure 2). Nearly half 

of the patients had ulcers present in more than 1 location: 30% of patients had ulcers over 

both Gottron’s papules/extensor surfaces and the digital pulp/periungual area, 35% had 

ulcers over the Gottron’s papules/extensor surfaces and elsewhere, 15% had ulcers over both 

the digital pulp/periungual area and elsewhere, and 20% had ulcers in all 3 distributions.

We next looked for an association between ulceration and various clinical features. The 

distribution of ethnicities was different between the patients with ulcers compared to those 

without ulcers (P = 0.21); in particular, patients with cutaneous ulcers were more likely to be 

Asian and less likely to be Hispanic (Table 2). There was also a trend for an association 

between ulcers and calcinosis. There was no significant association with ulcers and the 

presence of other clinical features of DM such as arthritis, Raynaud’s phenomenon, or 

dysphagia. In addition, there was no significant difference in the percentage of patients with 

cutaneous ulcers in the classic DM group (30.6%) versus the clinically amyopathic group 

(19.3%) (P = 0.27). In univariate analysis, we did not find a significant association between 

ulcers and malignancy, ILD, or mortality.

We next looked for any association between ulcers and DM-associated autoantibodies. 

Patients with ulcers were more likely to be anti-MDA5+ (36.1% in ulcer positive versus 

4.4% in ulcer negative; P < 0.0001) and less likely to be anti-Mi2 positive (5.6% in ulcer 

positive versus 21.1% in ulcer negative; P = 0.04) (Figure 1). A positive trend was also 

found between cutaneous ulcers and anti–Ro52 antibodies (P = 0.07).

In multivariate analysis, anti-MDA5 antibodies were associated with ulcers (odds ratio [OR] 

10.14, 95% confidence interval [95% CI] 1.95–52.78, P = 0.0059) (Table 3). Examining 

only the ulcer-positive patients, ulcers located at the digital pulp or periungual areas were 

the most highly associated with anti-MDA5 antibodies (OR 19.8, 95% CI 3.26–120.3, P = 

0.0012) (data not shown). No other associations were found between location of ulcers and 

other DM-specific autoantibodies. In addition, although Asians were overrepresented in the 

MDA5+ patients, there was not a significant association between Asian ethnicity and ulcers 

in multivariate analysis after correcting for MDA5 status (Table 3).

Consistent with previous reports, we also found that anti-MDA5 antibodies were associated 

with an increased risk for ILD (OR 6.26, 95% CI 2.02–19.43, P = 0.0015) (data not shown). 

We next examined why ulcers themselves are not associated with ILD (Table 2), despite the 

fact that they are associated with anti-MDA5 antibodies (Table 3) and anti-MDA5 

antibodies are associated with ILD. In order to examine this, we examined ILD status as a 

function of ulcers, stratified by anti-MDA5 status (Table 4). We found that, in the anti-

MDA5− patients, only 1 of 23 patients (4.3%) had ILD, while in the anti-MDA5+ patients, 8 

of 13 patients (61.5%) had ILD. Therefore, ulcer association with ILD depends on anti- 

MDA5 status, i.e., ulcers and anti-MDA5 status interact, although a formal test for 

interaction between fell just short of statistical significance (P = 0.085; data not shown). 

Multivariate regression analysis demonstrated that, in ulcer negative patients, anti-MDA5 

antibodies were not significantly associated with ILD (OR 1.82, 95% CI 0.15–21.58, P = 
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0.63), while in the ulcer positive patients, anti-MDA5 status was highly associated with ILD 

(OR 35.19, 95% CI 3.55–3.49, P = 0.0024) (not shown).

DISCUSSION

Cutaneous ulcerations in DM patients can be extremely painful and disabling, leading to 

gangrene or osteomyelitis and are associated with poor treatment response. Despite this, 

cutaneous ulcerations in DM have been rarely studied and little is known about their 

etiology or prognostic significance. We previously described a phenotype associated with 

antibodies to MDA5 that includes cutaneous ulceration, although it was unclear if this 

association was confounded by other factors. This present study confirms this association 

and provides evidence that the association is direct and not confounded by other clinical or 

serologic factors that are typical of anti-MDA5+ patients (16). In addition, we demonstrate a 

strong and novel association between the location of cutaneous ulcers at the digital pulp/

periungual region and positive anti-MDA5 antibodies. Also, we found that anti-MDA5 

antibodies were associated with ILD largely only in patients with cutaneous ulcers (Table 4).

In contrast to other studies (1,10,11), we did not find an association between cutaneous 

ulceration and internal malignancy. We surmised that this might be due to the fact that a 

significant proportion of patients with ulceration in our cohort had antibodies to MDA5, 

which has not been associated with internal malignancy in our cohort (16). However, even 

after exclusion of the anti-MDA5+ patients, we still did not find a significant association 

between cutaneous ulcerations and cancer (OR 1.83, 95% CI 0.60–5.58, P = 0.29). Another 

possibility is that prior studies define cutaneous necrosis (rather than ulceration) as the 

clinical feature that portends malignancy; this definition might not correspond exactly with 

ulceration. Our definition of ulcers is one that includes any breakdown of epidermal 

integrity.

Most previous studies examining cutaneous ulceration in the DM population have been 

limited to isolated case reports. Two of these case reports have demonstrated evidence of 

vasculitis on histopathologic examination of ulcerated lesions located over the digits and 

extensor surfaces in DM patients (20,21). However, cutaneous ulceration in DM may also be 

a result of underlying vasculopathy; for example, skin biopsies from anti-MDA5+ patients 

show an underlying vasculopathy with infiltration of mononuclear cells, endothelial cell 

swelling and ballooning, and fibrin deposition in the vessel walls (16). In fact, a more 

general vasculopathy may be a characteristic finding of skin disease in DM (22).

Beyond the association between vasculopathy and DM skin disease, several studies have 

also postulated a role for endothelial injury in the development of ILD (23–25). There have 

been several case reports describing patients with extensive cutaneous ulceration who also 

had prominent pulmonary disease, including ILD and recurrent pneumomediastinum, 

findings suggestive of MDA5 positivity (23–26). An underlying systemic vasculopathy in 

anti-MDA5+ DM patients may explain the link we have demonstrated between cutaneous 

ulcers and increased risk of ILD in this autoantibody subgroup. DM and polymyositis 

patients with interstitial pneumonitis have been found to have higher serum levels of 

endothelin, thrombomodulin, and plasminogen activator inhibitor, which are all known to 
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reflect the extent of endothelial damage (23). In addition to serologic markers of endothelial 

damage, there have been multiple reports of lung biopsy results supporting a role for 

vascular inflammation or damage in ILD. A case report of a DM patient with ILD 

demonstrated endothelial cell injury with necrotizing pulmonary capillaritis and interstitial 

spaces expanded by infiltrating neutrophils (24). In another case series, lung biopsies of 16 

connective tissue disease patients with ILD (including 7 DM patients) demonstrated 

microvascular injury with intraparenchymal fibrosis (25).

ILD is often subclinical in the early stages of injury, and fibrosis can best be detected by 

high resolution computed tomography of the chest; by contrast, cutaneous ulcers are highly 

symptomatic, painful, and readily visible to the clinician. There are currently no validated 

guidelines regarding clinical screening for ILD in DM patients, in particular regarding 

whether all patients should have baseline pulmonary function testing and/or lung imaging 

performed and at what frequency they should be repeated. Our data suggest that careful 

attention to the presence of ulcers may serve as a sign for ILD. We should note that we 

found that the association between cutaneous ulcers and ILD is different when considering 

the MDA5+ patients versus the MDA5− patients. In MDA5− patients, ulcers were not 

associated with increased risk of ILD (and in fact they were protective of ILD); we surmise 

that because the MDA5 negative patients were the majority of our study population, ulcers 

were not found to be associated with ILD when we examine the study population as a whole. 

As the anti-MDA5 antibody assay becomes clinically available, guidelines for the 

assessment of ILD in DM patients based on autoantibody status will be highly relevant for 

the clinical care of these patients.

A unique strength of our study is that it includes a large cohort of clinically phenotyped DM 

patients who have undergone comprehensive autoantibody testing. It should be noted, 

however, that our results are from a single tertiary academic medical center in the US, and 

our findings may not be generalizable to other patient populations, particularly from 

different countries of origin or ethnic backgrounds. For example, we have a larger cohort of 

Asian patients in our geographic area, which may affect our particular clinical findings. 

Because our study was retrospective, some missing data were unavoidable and followup 

time was variable among the patients. For instance, we did not have information on the 

timing of onset of particular clinical features or autoantibodies. For example, it is unclear 

what percentage of patients with anti-MDA5 antibodies develops ulcers before versus after 

the diagnosis of ILD. Further study is required to determine the temporal relationship 

between these features; without this information, we are unable to postulate whether ulcers 

could be used as a predictor for developing ILD or whether they are simply a marker of 

already ongoing ILD. Additional details such as depth and size of cutaneous ulcers or 

validated scoring of ILD severity would have been interesting to evaluate and may play a 

role in risk stratification for both development and severity of ILD. Nevertheless, our study 

supports aggressive screening for ILD in anti-MDA5+ patients with cutaneous ulcerations.

Therefore, our study has identified that skin ulceration is not uncommonly seen in adult DM 

patients and has potential associations with ethnicity, autoantibody status, and the risk of 

ILD. Our data suggest that these relationships are complex and interrelated, and further 
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studies will confirm what role cutaneous ulceration plays in systemic prognosis for adult 

patients with DM.
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Significance & Innovations

• We confirmed the strong association between anti-melanoma differentiation 

gene 5 (anti-MDA5) antibodies and cutaneous ulcers.

• Ulcers are associated with the presence of interstitial lung disease primarily in 

anti-MDA5+ patients.
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Figure 1. 
Dermatomyositis (DM)–specific autoantibody distributions in ulcer-positive and ulcer-

negative DM patients. MDA5 = melanoma differentiation gene 5; **= P < 0.5; TIF = 

transcription intermediary factor; * = P < 0.1; NXP2 =; SAE1 =.
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Figure 2. 
Location of ulcers in dermatomyositis patients: A) joint ulceration, Gottron’s papules, B) 

joint ulceration olecranon, C) periungual ulcer, and D) sun-exposed ulceration, anterior 

chest.
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Table 1

Demographics and clinical features of dermatomyositis patients

No. (%)

Demographics

 Age of disease onset, mean ± SD years 49.5 ± 15.0

 Female 108 (71.0)

 Smoker 30 (20.8)

 Race

  White 89 (65.0)

  Asian 25 (18.3)

  African American 6 (4.4)

  Hispanic 17 (12.4)

 Time to followup, mean ± SD years 2.42 ± 3.0

Clinical features

 Cutaneous ulcers 43 (28)

 Raynaud’s phenomenon 30 (19.9)

 Dysphagia 61 (40.1)

 Calcinosis 15 (9.9)

 Cancer 22 (14.5)

 Interstitial lung disease 29 (19.1)

 Clinically amyopathic 31 (20.4)

 Arthritis/arthralgia 68 (45.3)
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Table 2

Comparison of ulcer-positive and ulcer-negative dermatomyositis patients*

Ulcer positive (n = 43) Ulcer negative (n = 109) P

Demographics

Age at disease onset 49.3 ± 16.8 49.5 ± 14.2 0.95

Male 10 (23.3) 34 (31.2) 0.33

Race

 White 25 (58.1) 64/94 (68.1)† 0.021

 Asian 13 (30.2) 12/94 (12.8)†

 African American 3 (7.0) 3/94 (3.2)†

 Hispanic 2 (4.7) 15/94 (16.0)†

Smoker 8/40 (20)† 22/104 (21.2)† 0.88

Clinical features

Raynaud’s phenomenon 9 (20.9) 21/108 (19.4)† 0.84

Dysphagia 18 (41.9) 43 (39.5) 0.78

Calcinosis 7 (16.3) 8 (7.3) 0.10

Cancer 8 (18.6) 14 (12.8) 0.36

Interstitial lung disease 9 (20.9) 20 (18.4) 0.72

Amyopathic 6 (14.0) 25 (22.9) 0.22

Arthritis 19 (44.2) 49/107 (45.8)† 0.86

*
Values are the mean ± SD or the number (percentage) unless indicated otherwise.

†
If data points were missing, the modified no. available is noted as a denominator.
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Table 3

Multivariate model for predictors of cutaneous ulcers in dermatomyositis patients*

OR 95% CI P

Asian 2.58 0.72–9.17 0.14

Hispanic 0.29 0.03–2.55 0.26

NXP2 positive 0.38 0.07–1.98 0.25

MDA5 positive 10.14 1.95–52.78 0.0059

Ro52 positive 2.52 0.83–7.69 0.10

Mi-2 0.65 0.12–3.43 0.61

*
OR = odds ratio; 95% CI = 95% confidence interval; NXP2 = nuclear matrix protein 2; MDA5 = melanoma differentiation gene 5.
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Table 4

Risk for development of ILD stratified by ulcer and anti-MDA5 antibody status*

ILD negative ILD positive

Anti-MDA5 negative

 Ulcer negative 51 14

 Ulcer positive 22 1

Anti-MDA5 positive

 Ulcer negative 2 1

 Ulcer positive 5 8

*
ILD = interstitial lung disease; anti-MDA5 = anti–melanoma differentiation gene 5.
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